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. With regard to the elements of the international application:* 
CKl international application as origjinally filed 

I I the description: 
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pages 
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I I the claims: 



pages 
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pages 



, filed with the letter of 



I I the drawings: 



pages 
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, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



2 With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in which 
the intenialional application was filed, unless otiierwisc indicated undCT which is- 

These elements were available or fiimished to this Authonty m the followmg language Enqlxsh ^mcn is. 

I — I the language of a translation fiimished for tiie purposes of international search (under Rule 23.1(b)). 

the language of publication of the international application (under Rule 48.3(b)). 



i^o me language oi puunwcuiwn ^ - 

rn the language of the translation fiimished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — ' or 55,3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. 
I I filed together witii the intemational application in computer readable form. 

I I fiimished subsequently to this Authority in written form. 

I I fiimished subsequentiy to this Authority in computer readable form. 

M The statement dial the subsequently fiimished written sequence listing does not go beyond the disclosure in the 

SSSSuTS ti^^^^^^ readable fomi is identical to die written sequence listing has 

I — I been fiimished. 
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I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 



r-1 This report has been established as if (some oO tiie amendments had not been made, since they have been considered to go 
5- 1 I beyond die disclosure as filed, as indicated in die Supplemental Box (Rule 70.2 (c)). 

* Replacement sheets which have been furnished io the receiving Office in response to an invitation under Article 14 c^^ referred to 
in this report as "originally filed" and are annexed to this report since they do n^^ 70,16 
and 70, 17). 

Ar^ replacement sheet containing such amendments must be referred to under item / and annexed to this report 
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Novelty (N) 

Inventive step (IS) 



Claims 1-10 
Claims 



Claims 1-lQ 
Claims 



Industrial applicability (lA) Clams 1 -IQ 

Claims 



YES 
NO 

YES 
NO 

^£S- 
NO 



2. Citations and explanations (Rule 70.7) 



The documents cited in the International Search Report 
represent the prior art. The claimed invention stated in 
claims 1-10 is not considered to be anticipated by these 
documents- None of the documents or any relevant combination 
of them reveal a device as described by these claims. 

According to the arguments stated above, the invention claimed 

considered to involve an inventive 



in 



claims 1-10 is novel, 
step and has industrial applicability. 
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Box No. VI PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box. 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 

of the earlier application(s) (only if the earlier application was filed with the Office which for the qq^o i ^ o 7 

purposes of the present international application is the receiving Office) identified above as item(s): ^jUJIh J- / 



♦ Where the earlier application is an ARIPO application, it is mandatory^ to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4.i0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authoritj' (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority^ chosen; the two-letter code may be used) : 

ISA/ SE 



Request to use results of earlier search; reference to that search Of on earlier 
search has been carried out by or requested from the International Searching Authority): 

Date (day/month/year) Q^- -C^-OO Number Country (or regional Office) 

l07 February 2006] ^ SE 99/01164 SE 



Box No. Vill CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 
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request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 

Total number of sheets 



4C 
5c^ 
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This international application is accompanied by the item(s) marked below: 

1 . Q fee calculation sheet 

2. Q separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. Q priority document(s) identified in Box No. VI as item{s): 

6. □ translation of international application into (language): 

7. [3 separate indications concerning deposited microorganism or other biological material 

8. Q nucleotide and/or amino acid sequence listing in computer readable form 



Figure of the drawings which i 
should accompany the abstract: 


Language of filing of the Svtfedish 
international application: 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 
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(JiWiar Sand (^^sident) 
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2. Drawings: 
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timely received papers or drawings completing 
the purported international application: 






4, 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 
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5. 


International Searching Authority 10 a I^j^ 
(if two or more are competent): 




6. |~1 Transmittal of search copy delayed 
1 1 until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



ionat Bureau use only < 



30. 08. 06^ 
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Anordning vid ett platformningsverktyg 

Foreliggande uppfinning avser en anordning vid ett platformningsverktyg enligt 
ingressen till patentkrav 1 . 

Det ar sedan tidigare kant att, vid ett platformningsverktyg lagra en rorlig del med ett 
5 glidlager eller genom att lata rullar rulla mellan tva plana ytor. Dessa lager har visat 
sig slitas kraftigt och fbrlora i repetemoggrannhet, foretradesvis i en riktning i vilken 
de belastas hardast. Miljon som platformningsverktyget utsatts for ar ofta smutsig, 
framfbrallt inom bilindustrin. En plat som ska formas belaggs i manga fall med ett 
smoijmedel med god vidhaftningsfbrmaga fore platformningen och overblivet 

10 smoijmedel rinner in pa olampliga stallen. Partiklar fran platarbetet letar sig bl a in i 
lager, dar de inte hor hemma. Smorjmedlet saknar ibland de egenskaper, som ett bra 
lagersmorjmedel har och forsamrar darmed, vid uppblandning av de tva smorjmed- 
len, en smorjfilm som finns i lagret. En daHg smorjfilm okar risken for skador pa 
lagret. Smorjmedlet fungerar aven som barare av partiklama, vilka i sig okar lager- 

15 fbrslitningen och minskar repetemoggrannheten. Glidlagerkonstruktioner och kon- 
struktioner med tva plana ytor med rullar emellan, kraver en stor lageryta for att fun- 
gera val vid en hog lagerbelastning. Storleken pa ett plant lager bestams aven av en 
glidrorelses langd, vilket innebar att dessa konstruktioner ar utrymmeskravande. 

20 EP-Al-370 582 visar olika typer av lagring exempelvis glidlagring, rullagring och 
kulledslagring, Det visas dock ej hur en anordning skulle kunna astadkommas, med 
vilken ovan beskrivna problem kan atgardas eller atminstone minskas. 

Det ar ett andamal med foreliggande uppfinning, att istadkomma en anordning, 
25 vilken eliminerar eller atminstone reducerar ovan beskrivna problem. Detta uppnas 
genom en anordning enligt kannetecknet i patentkrav 1. 

Foredragna utfbringsformer har dessutom i nagot eller nagra av de i underkraven 
angivna kannetecknen. 

30 

Uppfinningen ska i det narmare forklaras med hjalp av bifogade ritning, vilken illu- 
strerar exempel pa utfbringsformer av anordningen enligt foreliggande uppfinning. 

Fig 1 visar schematiskt ett exempel pa anordningen inrattad for flansning, i kontakt 
35 med en fasthallen plat. 
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Fig 2 visar ett exempel pa anordningen inrattad for klippning, i kontakt med en fast- 
hallen pl&t. 

Fig 3 visar schematiskt en uppfinningsenlig anordning med en drivkalla exemplifie- 
5 rad av en hydraulisk drivenhet. 



Fig 4 beskriver ett exempel pa ett tatningarrangemang omslutande en del av hjulen, i 
en vy betraktad underifran av den rorliga delen i flgur 3, samt den U-formade tat- 
ningen inlagd i figuren, for tydlighetens skull. 

10 

Fig 5 visar ett schematiskt snitt genom den rorliga delen i den foredragna utforings- 
formen, se snitt A- A i fig 3. 

Fig 6 visar ett exempel pa en altemativ utforingsform med hjulen placerade i en sta- 
15 tivfastdel. 



Fig 7 visar ett exempel pa en snittad schematisk vy av den forsta delen i ett fram- 
skjutet lage. 

20 Fig 8 visar ett exempel pa en uppfinningsenlig lagring. 

Fig 9 visar ett exempel pa ett tatningsarrangemang enligt uppfinningen. 

Operationer, vilka den uppfinningsenliga anordningen ar inrattade att utfbra, exemp- 
25 lifieras i fig 1 och i fig 2. Andra operationer, vilka anordningen ar inrattad att utfora 
och vilka ej visas pa ritningen, ar exempelvis haltagning, varvid anordningen speci- 
ellt lampar sig for en hSltagning dar platens normal ej sammanfaller med anordning- 
ens rorelseriktning. 

30 I flgur 1 betecknar 1 en fasthallen plat. En forsta del 2 Sr inrattad att under en framat- 
gaende rorelse flansa eller forma en del av platen 1 medelst en platformningskraft 
erhallen fran en drivenhet 3. Under den forsta delen i fig 1, firms en stativfast andra 
del 4, inrattad att stodja den forsta delen 2 via ett lager 5. Avstandet mellan delama 2, 
4 ar litet, exempelvis 0,3-3.0 mm. Drivenheten, vilken i fig 3 exemplifieras av en 

35 hydraulenhet, utgors i altemativa fall av en kamenhet eller rullkamenhet (ej visade). 

Da en reaktionskraft fran platen 1 vinkelratt rorelseriktningen upptrader pa den forsta 
delen 2, tas den upp av iagringen 5 och den andra stativfasta delen 4, vilket latt inses 
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ur fig 2. Lagringen 5 exemplifieras i fig 8 och innefattar en fast axel 5b med tva 
roterbart monterade hjul 5a, Hjulen 5a ar anordnade vid axelns 5b andar. Ett rota- 
tionslager 5d ar anordnat mellan veiije hjul 5a och axeln 5b. En med 6 markerad del 
ar inrattad att bytas ut, beroende av aktuell operation. 

Hjulens 5a periferiyta ar hardgjord och star i kontakt med en lopyta 5c, langs vilken 
hjulen 5a ar inrattade att lopa. Hjulens 5a radiella utstrackning mellan sina resp rota- 
tionslagringar 5d och periferiytor ar tillrackligt stor for att smuts, smorjmedel och 
andra partiklar, som befinner sig pa lopytoma 5c, endast svarligen kan na hjulens 5a 
rotationslagringar 5d. En radiell utstrackning storre an avstandet mellan delama 2, 4, 
dvs ca 3 mm eller mer, ar att foredra. Vid praktiska prov med tva hjul och en simule- 
rad platkraft pa 44 kN, har en radiell utstrackning pa 1 0 mm visat sig fungera till- 
fi-edsstallande. 

Ett hus 8 omger varje hjul 5a. Varje hus 8 har en oppning 10, som vetter mot resp 
lopyta 5c. Endast en brakdel av hjulen 5a skjuter ut genom resp oppning 10, sa som 
visas i fig 7. Darigenom att hjulen 5a ansluter mot oppningen uppnas, att smuts, 
smorjmedel och andra partiklar svarligen kan na rotationslagringama 5d. 

Lopytoma 5c ar tva mot hjulen 5a och oppningen 10 vettande ytor pa en hardad platta 
5e, fbrbunden med och vasentligen inbaddad i den andra delen 4. De ovre ytoma hos 
den andra delen 4 och lopytoma 5c ligger vasentligen i samma plan. Plattan 5e och 
darmed aven lopytoma 5c, omgardas av ett tatningsarrangemang 9, vilket forsvarar 
for smuts, smorjmedel och andra partiklar att komma in mellan delama 2, 4 och in 
mellan hjulen 5a och lopytoma 5c samt vidare till rotationslagringama 5d. Arrange- 
manget 9 innefattar en U-formad tatning 9b och en I-formad tatning 9a. Den I-for- 
made tatningens 9a andar ansluter mot insidoma av den U-formade tatningens 9b 
skanklar och ar inrattade att lopa daremellan. De bada tatningama 9a, 9b bildar 
salunda tillsammans med den fbrsta delens 2 undre yta och den andra delen 4 ovre 
yta ett vasentligt slutet utrymme, vilket omsluter lopytoma 5c och den del av hjulen 
5a som skjuter ut ur husen 8. 

Det ar uppenbart att uppfinningen kan modifieras pa manga satt inom ramen for upp- 
finningen. Salunda ar i en altemativ utfbringsform axeln 5b roterbart infast i den 
fbrsta delen 2 och hjulen 5a fast monterade pa axeln 5b. I ytterligare en annan utfb- 
ringsform innefattar lagringen 5 endast ett hjul 5a, vilket da ar betydligt bredare, an 
ett av de tva hjulen 5a. I annu en altemativ utfbringsform ar fler hjul 5a anordnade pa 
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samma axel 5b eller altemativt fler axlar 5b med tva hjul 5a, eller i en kombination 
av dessa utforingsformer. 

I en annan altemativ utforingsform ar hjulen 5a placerade i den andra delen 4, se fig 
5 6, varvid lopytoma 5c anordnas i den fbrsta delen 2. 



I ytterligare en annan utforingsform omger endast ett bus 8 alia hjulen 5a. 
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Patentkrav 



1 . Anordning vid ett platformningsverkty g (7) innefattande, en forsta del (2) for 
utfbrande av en medelst en drivanordning (3) astadkommen fram- och aterga- 
ende rorelse relativt en andra stativfast del (4) samt en mellan delama anordnad 
lagring (5), varav den forsta delen (2) har organ (6) for att astadkomma en 
formning eller en bearbetning av en fasthallen plat (1), kannetecknad 
av, att lagringen (5) innefattar atminstone ett hjul (5a) pa en axel (5b) anordnad 
pa en av delama (2) samt en pa den aterstaende delen (4) mot hjulet (5a) vand, 
den forsta delens (2) rorelse definierande lopyta (5c) for namnda hjul (5a). 

2. Anordning enligt patentkrav 1 , k a n n e t e c k n a d av, att det pa axeln (5b) 
finns atminstone tva hjul (5a) anordnade pi ett inbordes avstand. 

3. Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
vaije hjul (5a) omges av ett hus (8), ur vilket genom en mot lopytoma (5c) 
vettande oppning (10) endast en brakdel av resp hjul (5a) skjuter ut. 

4. Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
oppningen (10) vasentligen ansluter mot varje hjul (5a). 

5. Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
axeln (5b) ar fixerad vid den med formnings- eller bearbetningsorgan (6) utbil- 
dade delen (2) och att hjulen (5a) ar roterbart lagrade pa axeln (5b). 

6. Anordning enligt nagot av patentkraven 1 -4, kannetecknad av, att 
axeln (5b) ar fixerad vid den stativfasta delen (4) och att hjulen (5a) ar roterbart 
lagrade pa axeln (5b). 

7. Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
ett tatningsarrangemang (9) inrattat att tata mellan den forsta (2) och den andra 
delen (4) samt vasentligen omsluta ovan namnda brakdel av varje hjul (5a). 



8. 



Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
arrangemanget (9) innefattar en U-formad tatning (9b) anordnad pa den andra 
delen (4) och en, utstrackande sig mellan den U-formade tatningens (9b) 
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skanklar, I-formad tatning (9a), anordnad pa den forsta delen (2). 

Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
avstandet mellan delama (2, 4) ar mindre an platens (1) tjocklek. 

Anordning enligt nagot av fbregaende patentkrav, kannetecknad av, att 
det radiella avstandet mellan varje hjuls (5a) periferiyta och dess rotationslag- 
ring (5d) ar storre an avstandet mellan delama (2, 4), 
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Sammandrag 

Anordning vid ett platformningsverktyg (7) innefattande, en forsta del (2) for utfb- 
rande av en fram- och atergaende rorelse relativt en andra stativfast del (4). Den 
forsta delen (2) har ett organ (6) for att, medelst en drivanordning (3) astadkomma en 
formning eller en bearbetning av en fasthallen plat (1). En lagring flnns mellan delar- 
5 na (2, 4), vilken atminstone bar ett hjul (5a) pa en axel anordnad pa en av delama (2). 
Pa den aterstaende delen (4) finns en mot hjulet (5a) vand, den forsta delens (2) 
rorelse definierande lopyta (5c) for namnda hjul (5a). 



(Fig 1) 
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Device at a plate forming tool 
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The present invention relates to an arrangement in a sheet-metal forming tool according 
to the pre-characterising clause of claim 1. 

Supporting a moveable part in a sheet-metal forming tool by means of a plain bearing or 
by getting rollers to roll between two plane surfaces was previously known. The said 
bearings have proved prone to heavy wear and to loss of repeat accuracy, especially in a 
direction in which they are subjected to the heaviest loading. The environment to which 
the sheet-metal forming tool is exposed is often dirty, especially in the motor industry. 
A sheet that is to be formed is in many cases coated with a lubricant with good adhesion 
properties prior to sheet metal forming and residual lubricant runs into inappropriate 
places. Particles from the sheet-metal working find their way, among other things, into 
bearings, where they do not belong. The lubricant sometimes lacks the characteristics of 
a good bearing lubricant and thereby degrades a film of lubricant present in the bearing 
when the two lubricants become mixed. A poor lubricating film increases the risk of 
1 5 damage to the bearing. The lubricant aiso acts as a carrier of the particles that inherently 
increase the bearing wear and reduce the repeat accuracy. Plain bearing constructions 
and constructions with two plane surfaces with rollers between them require a large 
bearing surface in order to function well under high bearing loads. The size of a plain 
bearing is also detemiined by the length of a slide movement, which means that the said 
20 constructions take up a lot of space. 

EP-Al-370 582 shows various types of bearing, for example plain bearing, roller bearing 
and ball and socket bearing. However, it is not shown how an arrangement capable of 
solving or at least reducing the problem described above might be produced. 



25 



30 



An object of the present invention is to produce an arrangement, which will eliminate or 
at least reduce the problem described above. This is achieved by an arrangement 
according to the characterising part of claim 1. 

Preferred embodiments have, in addition, any or some of the characteristics specified in 
the subordinate claims. 



35 



The invention will be explained in more detail with the aid of the drawing attached, 
which illustrates examples of embodiments of the anangement according to the present 
invention. 
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Fig. 1 shows a diagram of an example of the arrangement desigi^dtf*>Ftl&nfeMg; m" 
contact with a held sheet. 
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Fig. 2 shows an example of the arrangement designed for cutting, in contact with a 
held sheet. 

Fig, 3 shows a diagram of an arrangement according to the invention with a drive 
source exemplified by a hydraulic drive unit. 

Fig. 4 describes an example of a sealing arrangement enclosing a part of the wheels in 
a view looking at the moveable part in figure 3 from below, together with the 
U-shaped seal inset in the figure, for the sake of clarity. 

Fig. 5 shows a diagrammatic section through the moveable part in the preferred 
• 5 embodiment, see section A-A in figure 3. 

Fig. 6 shows an example of an alternative embodiment with the wheels located in a 
part fixed to a stand. 

20 Fig. 7 shows an example of a cut-away diagrammatic view of the first part in an 
advanced position. 

Fig. 8 shows an example of a bearing according to the invention. 

25 Fig. 9 shows an example of a sealing arrangement according to the invention. 

Examples of operations, which the arrangement according to the invention is designed to 
perform, are shown in figure 1 and figure 2. Other operations, which the arrangement is 
designed to perform and which are not shown in the drawing, include hole-making, for 
30 example, the arrangement being especially suited to hole-making where the 

perpendicular line of the sheet metal does not coincide with the direction of movement 
of the arrangement. 

In figure 1, 1 denotes a held sheet. A first part 2 is designed , during an advancing 
35 movement, to flange or form a part of the sheet I by means of a sheet-metal forming 
force obtained from a drive unit 3. Beneath the first part in figure 1 there is a second 
part 4 fixed to a stand and designed to support the first part 2 by way of a bearing 5. The 
distance between the parts 2, 4 is small, for example 0.3-3.0 mm. The drive unit, which 
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in figure 3 is exemplified by a hydraulic unit, may alternatively take the foiV»P®f & cam 
unit or roller cam unit (not shown). When a reaction force from the sheet 1^ 
perpendicular to the direction of movement, occurs on the first part 2, this is absorbed by 
the bearing 5 and the second part 4 fixed to a stand, which second part can be clearly 
seen from figure 2. An example of the bearing 5 is shown in figure 8 and comprises a 
fixed shaft 5b with two rotatably mounted wheels 5a. The wheels 5a are arranged at the 
ends of the shaft 5b. A pivot bearing 5d is arranged between each wheel 5a and the shaft 
5b. A part indicated by 6 is designed to be interchangeable, depending on the current 
operation. 



The peripheral surface of the wheels 5a is hardened and is in contact with a running 
surface 5c, along which the wheels 5a are designed to run. The radial extent of the 
wheels 5a between their respective pivot bearings 5d and peripheral surfaces is large 
enough to ensure that dirt, lubricant and other particles present on the running surfaces 
15 5c can reach the pivot bearings 5d of the wheels 5a only with difficulty. A radial extent 
greater than the distance between the parts 2, 4, that is approximately 3 mm or more, is 
to be preferred. In practical trials with two wheels and a simulated sheet metal force of 
44 kN a radial extent of 10 mm has proved to work satisfactorily. 

20 A housing 8 surrounds each wheel 5a. Each housing 8 has an opening 1 0, which faces 
each running surface 5c. Only a fraction of the wheels 5a protrude out through each 
opening 10, as is shown in figure 7. The fact that the wheels 5a lie close up to the 
opening means that dirt, lubricant and other particles cannot easily reach the pivot 
bearings 5d. 

25 

The running surfaces 5c are two surfaces of a hardened sheet metal facing the wheels 5a 
and the opening 10 and connected to and substantially embedded in the second part 4. 
The upper surfaces of the second part 4 and the running surfaces 5c lie substantially in 
the same plane. The sheet 5e and hence also the running surfaces 5c are enclosed by a 

30 sealing arrangement 9, which makes it more difficult for dirt, lubricant and other 

particles to get in between the parts 2, 4 and in between the wheels 5a and the running 
surfaces 5c and ftirther to the pivot bearings 5d. The arrangement 9 comprises a 
U-shaped seal 9b and an I-shaped seal 9a. The ends of the I-shaped seal 9a lie close up 
to the insides of the legs of the U-shaped seal 9b and are designed to run between them. 

35 Together with the lower surface of the first part 2 and the upper surface of the second 

part 4, the two seals 9a, 9b thus form a substantially enclosed space, which surrounds the 
running surfaces 5c and that part of the wheels 5a that protrudes out of the housing 8. 



wo 01/17708 




PCT/SEOO/01559 



It will be obvious that the invention can be modified in many ways within \he scQpe-^ 
the invention. Thus in an alternative embodiment the shaft 5b is rotatably i^A^JStehtr 
first part 2 and the wheels 5a are firmly mounted on the shaft 5b. In a further 
embodiment the bearing 5 comprises only one wheel 5a, which is then significantly 
wider than either of the two wheels 5a. In yet another alternative embodiment a plurality 
of wheels 5a is arranged on the same shaft 5b or alternatively a plurality of shafts 5b 
with two wheels 5a, or in a combination of the said embodiments. 

In another alternative embodiment the wheels 5a are located in the second part 4, see 
figure 6, the running surfaces 5c being arranged in the first part 2. 

In yet another embodiment just one housing 8 encloses all the wheels 5a. 



5 

• 



4 
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Claims 



10 2. 
3. 

15 

4. 

20 5. 
6. 

25 

7. 

30 



Arrangement in a sheet-metal forming tool (7) comprising a first part (2) for 
performing a reciprocating movement, produced by means of a drive arrangement 
(3), in relation to a second part (4) fixed to a stand, and a bearing (5) arranged 
between the parts, of which the first part (2) has elements (6) for forming or 
machining a held sheet (I) characterised in that the bearing (5) comprises at least 
one wheel (5a) on a shaft (5b) arranged on one of the parts (2) and a running 
surface (5c) for the said wheel (5a) on the remaining part (4), the said surface 
facing the wheel (5a) and defining the movement of the first part (2). 

Arrangement according to claim 1, characterised in that there are at least two 
wheels (5a) on the shaft (5b) arranged at a distance from one another. 

Arrangement according to either of the preceding claims, characterised in that 
each wheel (5a) is enclosed by a housing (8), from which only a fraction of each 
wheel (5a) protrudes through an opening (10) facing the running surfaces (5c). 

Arrangement according to any of the preceding claims, characterised in that the 
opening (10) lies substantially close up to each wheel (5a). 

Arrangement according to any of the preceding claims, characterised in that the 
shaft (5b) is fixed to the part (2) designed with the forming or machining element 
(6), and that the wheels (5a) are rotatably supported on the shaft (5b). 

Arrangement according to any of claims 1-4, characterised in that the shaft (5b) 
is fixed to the part (4) fixed to a stand, and that the wheels (5a) are rotatably 
supported on the shaft (5b). 

Arrangement according to any of the preceding claims, characterised in that a 
sealing arrangement (9) is designed to form a seal between the first part 92) and 
the second part (4) and to substantially enclose the above-mentioned fraction of 
each wheel (5a). 



35 



Arrangement according to any of the preceding claims, characterised in that the 
arrangement (9) comprises a U-shaped seal (9b) arranged on the second part (4) 
and an I-shaped seal (9a), arranged on the first part (2) and extending between the 
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legs of the U-shaped seal (9b). 

9. Arrangement according to any of the preceding claims, characterised in that the 
distance between the parts (2, 4) is less than the thickness of the sheet (1). 

5 

1 0. Arrangement according to any of the preceding claims, characterised in that the 
radial distance between the peripheral surface of each wheel (5a) and its pivot 
bearing (5d) is greater than the distance between the parts (2, 4). 
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